

		
[image: ]TECHNICAL MEMORANDUM


Mosquito Lagoon Reasonable Assurance Plan

TO:	Stakeholder Group

FROM:	Brett Cunningham, PE

DATE:	June 7, 2017

SUBJECT:	Responses to Draft Watershed Model Report
	Jones Edmunds Project No.: 22015-012-01
introduction
Jones Edmunds & Associates, Inc. posted the latest Draft Watershed Model Report to the Teamwork site on January 3, 2017. At the previous Stakeholder meeting, the Stakeholders agreed to have a comment period of 2 weeks in which to review the report and provide comments. Jones Edmunds extended that comment period to ensure adequate time for everyone that wanted to comment to do so. We handled comments in one of the following two ways:
For comments where we agree that a change needed to be made – in either the report or the model itself – we updated the report or model in accordance with the comment.
For comments where we do not believe an update is needed, we have included a discussion in this Technical Memorandum on why we do not believe an update is needed. Therefore, the responses to comments in this Technical Memorandum represent a subset of the total comments received on the report and model.
Responses to comments not incorporated into THE final report
The following are responses to comments that were not incorporated directly into the Final Watershed Model Report:
Page 1-1, third paragraph: Was septic tank treated separated from all other point source? So it was excluded from the module "point-source"?
Response: Septic tanks were treated separately and are excluded from the module “point-source.”
Page 1-1, Section 1.1: Did you re-delineate the watershed or used the existing one. If this is a new one, what were the source data and how did you define the watershed? If you used the existing one, what is the source?
Response: We re-delineated the watershed primarily using the 2007 FDEM LiDAR dataset. We supplemented with storm sewer information and information from other studies where available. As described in Section 1.1, we excluded some of the closed basin areas.
Page 2-5, first paragraph: The Priestly-Taylor method is appropriate for use in the Florida humid climate.
Response: Acknowledged.
Page 2-5, last paragraph: Are there any seasonal trends some type of summary description should be added to the text? Then omit year 1995.
Response: Because there was so little deviation throughout the year, as shown in Figure 2-2, we did not feel that a seasonality test was necessary. We prefer to include the entire dataset.
Page 2-7, second paragraph, second sentence: Who did this? If someone else, please provide reference, if done in house, please provide more details.
Response: These estimates were done by our in-house ecologists based on their general understanding of vegetation cover and root depths typical for those covers.
Section 2-2, first equation, rainfall term: Is rainfall considered as the only input source of water? What about surface and ground inflow?
Response: In terms of this continuity equation, rainfall is considered as the only input source. Surface and groundwater flow are considered as outflow terms only in this context. It is similar, for instance, to the continuity equation in SWMM.
Table 2-2: Saturated horizontal hydraulic conductivity generally decreases per Rawls, et al. soil data and Table 7-1 in the National Engineering Handbook, Part 630, Chapter 7. Wilting point and field capacity generally increase as the runoff potential of a soil increases. Refer to Rawls, et al. soil parameters. Vadose zone moisture generally increases as the runoff potential of a soil increases.
Response: We agree with all of the statements above. Based on that, we initially thought we had simply transposed the groundwater parameters for HSG A and B soils. However, we have verified that those are correct averages over the study area using the SSURGO data. The resulting averages are counter-intuitive, but we do not have data to override the SSURGO data. We have tested the sensitivity to these parameters, and the results are generally not very sensitive to them – especially at a monthly scale. Therefore, regardless of the counter intuitiveness of the data, we believe the results are reflective of what is occurring in the watershed.
Page 2-10, first paragraph, 0.2S term: Where is this constant from?
Response: As stated in the sentence, it is from the NRCS TR-55 Manual.
Page 2-10, first paragraph, Ia for DCIA was fixed at 0.1 inch: Okay based on ASCE document “Design and Construction of Urban Stormwater Management Systems” and represents a curve number of 95.24.
Response: Acknowledged.
[bookmark: _GoBack]Page 2-10, first equation: Doesn't this denominator be surface area of the pixel?
Response: As stated in the text, the equation represents a depth. It is converted into a volume based on applying it over an area. If interested in the volume over a pixel, then the pixel area would be appropriate.
Page 2-10, groundwater flow equation: Error in Dupuit-Forcheimer equation.  It should be presented as (D12 – BC2)*C*K/L2. The variable D1 is maximum vadose zone depth, not average depth. Also, note that GWFLW has units of length per time.
Response: The flow equation was taken directly from the SWMM 4 User’s Manual, Appendix X. We acknowledge the more familiar form of the equation under the Dupuit-Forcheimer approximation provided in the comment. However, the application in the SWMM groundwater routine – similar to how we have applied it in this model – is an atypical derivation of the Dupuit-Forcheimer approximation, based in part on the fact that the model does not track a maximum vadose zone depth. It only tracks one depth, which must be interpreted as the average. Therefore, the form of the equation will differ from the more familiar form. Perhaps an alternative way of describing the flow equation used in the model is as the generalized SWMM groundwater equation as applied under the Dupuit-Forcheimer approximation.
Page 2-11, third paragraph, crop coefficient: How many different types of crop (vegetation) did you use? And what are classes??
Response: Since the modeling was based on land use, we used a mix of vegetation that is representative of each land use. For instance, single-family residential was weighted toward lawn turf.
Page 4-1, If the 2004 land use was urban and the 2014 land use was non-urban, the 2004 land use was overwritten with the 2014 land use:  Should this be rewritten as, “If the 2004 land use was non-urban and the 2014 land use was urban?”
Response: The report is correct as written. When spatially comparing two different land use layers, there are frequently sliver areas that violate what land use changes occurred based on polygon boundaries being slightly different. As an example, it is not likely that an area that was urban in 2004 would be non-urban in 2014 (i.e., reverse development). To be consistent, we used the 2014 layer to take precedence when inconsistencies occurred.
Page 4-1, fourth paragraph, a single land use feature class:  Do you have classification accuracy results of this classification map?
Response: We do not have a classification accuracy report from SJRWMD – the agency that created the feature classes. However, we did spot-check the feature classes, and the accuracy appears to be sufficiently accurate for the purposes of this study.
Table 4-4, wet detention volume constituent removal efficiency:  Wet Detention does not typically use infiltration or filtration as the treatment mechanism.
Response: We acknowledge that wet detention is not often thought of as a volume-reduction BMP. However, we wanted to stay consistent where possible with what was used for the Indian River Lagoon TMDL revision. There was significant discussion on this point in that project, with acknowledgement that often wet detention ponds will draw down below their normal water level during dry periods. Dr. Harvey Harper was the one responsible for setting this value on that project, and fortunately Dr. Harper has been one of the principal investigators on many of the studies around Florida monitoring the effectiveness of wet detention. Dr. Harper’s method generally used continuous flow monitoring and a full mass balance approach, so any ‘retention’ effects in the wet detention ponds would have been accounted for in his overall reductions. The 20-percent value was his estimate from having performed many of the long-term wet detention monitoring projects.
Table 4-3:  The values for Open are same for the Forest. What is the definition for the open land uses? When all sources for TN and TP are restricted to land base, then what about BOD?
Response: We acknowledge that the values are the same for open and forest. As stated in the text, these came from the TMDL revision for Indian River Lagoon (IRL) and Banana River Lagoon (BRL). There is typically little difference in EMCs between these two land uses. A reasonable definition for open land comes from the FLUCCS definition:  “This category includes undeveloped land within urban areas and inactive land with street patterns but without structures. Open Land normally does not exhibit any structures or any indication of intended use. Often, urban inactive land may be in a transitional state and ultimately will be developed into one of the typical urban land uses although at the time of the inventory, the intended use may be impossible to determine from aerial photo interpretation alone.” We agree there is merit to reducing the BOD EMC to zero for water.
Page 4-10, BOD5:  ? over 5.
Response: BOD5 represents the 5-day BOD, which is the typical test done for BOD.
Page 7-1, second paragraph, first sentence, Since septic systems possibly contribute a significant nutrient load to Mosquito Lagoon:  How do we know?
Response: Septic loads to the Lagoon are not possible to know with a great degree of certainty with the current state of technology. However, the uncertainty is fairly bounded. That is the basis of this statement.
Page 7-1, third paragraph:  The 100 gallons per day per capita is a little bit high based on data from Metcalf and Eddy, Inc. for wastewater flow rates from residential sources, but still within reason.
Response: Acknowledged.
Page 7-1, third paragraph:  2010 US Census data could be utilized to determine this number [2.5 people per household] in Volusia County. On average there are 2.3 individuals per household in Volusia County.
Response: Acknowledged.
Page 7-1, fourth paragraph, second sentence, soil:  DOH has the index equation using soil porocity and type, proximity to shell fish beds, depth of groundwater, and proximinty to wetlands. Which of these were used?
Response: We did not use a DOH method.
General comment:  Is an Executive Summary appropriate for this type of report? There is great public interest in the Mosquito Lagoon and the Report itself is very technical. If there is a way to convey the main points in an Executive Summary, that might help facilitate the public's understanding of this RAP development process.
Response: This report is intended for a technical audience and is relatively short. There may be other elements of the project that will be targeted for a broader audience.
General comment:  Is there a ground truthing element to this modeling work to assess whether it is simulating real world conditions with acceptable levels of accuracy and precision?
Response: As stated in the report, there are, unfortunately, very little monitoring data from within the watershed itself that could be used for model calibration or ground truthing. There are significantly more data within the Mosquito Lagoon itself that can be used to ground truth the collective analysis of the watershed model and Lagoon response. The Watershed Model Report does not include the Lagoon response. That will be covered in a separate document. Given the limitation of monitoring data from within the watershed, we tried to stay consistent where possible with the approach used for the recent Indian River Lagoon TMDL revision since that is a nearby similar watershed that does have monitoring data and where model calibration was performed. We also made other comparisons where we had applicable data to validate model results. For instance, SJRWMD provided us with references to septic system loading in similar coastal watersheds.
Table 2.2: Table 2.2 contains an "Aquifer Recharge" column in which every value is zero. Is that column necessary?
Response: The column was included simply for completeness. Our intent is to be as transparent as possible with all aspects of the project. At times that may mean including information with minimal value.
General comment: Within the discussion of wastewater treatment plant discharges, New Smyrna is mentioned. My understanding is that this city does not routinely discharge to tide. Is that the case? If so, should that fact be included?
Response: The model accounts for whatever reuse occurred at each wastewater treatment plant. Each plant is required to submit monthly discharge monitoring reports to FDEP. Those reports include flows and constituent values that were discharged to tide and reused. We used those reports for the point-source portion of the model.
Page 7-1, third paragraph: The Report states that flow rates throughout the watershed were assumed to be 100 gallons per day per capita. Is this the same as consumption? If so, estimates I have seen for Florida are typically greater than 100 gpd, closer to 150 gpd. Is that applicable here?
Response: The actual value varies over time, but the 100-gpd value is reasonable for this watershed. 
Page 7-1, last paragraph: Discussion of septic contribution included the following statement, "The lower concentrations were for septic tanks in excess of approximately 1,000 feet from the Mosquito Lagoon or a ditch/canal that is cut deeply enough to likely intercept the groundwater table." How much confidence is there in the hydrology/geology of the watershed to support this statement? Working in the springs region, septic tanks anywhere within the miles-wide springshed are targeted, so the 1,000 foot cutoff for low impact seemed like too small a distance.
Response: The fate of septic system drainfield effluent in the Mosquito Lagoon watershed is very different than the fate in most springsheds based on the hydrogeology. Springsheds often have a high percentage of higher permeability soils coupled with deep groundwater tables. In contrast, much of the Mosquito Lagoon watershed has relatively shallow groundwater tables. With the deeper groundwater tables, the primary flow direction is vertical. Additionally, the soils are more typically in an oxic state, so no significant denitrification can occur. In shallow groundwater tables, the primary flow direction is horizontal. Also, soils are more typically in an anoxic state, so there is normally some denitrification that occurs between the drainfield and the receiving waterbody. A 1,000-foot cutoff would not be appropriate in a typical springshed but is reasonable for this watershed.
Page 7-1, last paragraph: Also in the septic discussion, "We used a failure rate of 8 percent based on data from a previous study in Sarasota County in an area with similar conditions." Can you expound upon these conditions? Same soil types; age of homes; density of homes? In western Volusia, septic tanks account for more than 50% of the nitrate in Blue Spring. It would be helpful to explain why the failure rate is thought to be so low along the lagoon. Definition of how the word "failing" is being applied would also be informative.
Response: In the context of this report and analysis, failure relates more to the drainfield than the tank itself. Tank failure can result in sewer backups to the property owner, so those failures tend to be more short-lived. Drainfield failures can go undetected for much longer and are therefore a greater consideration for this study. The conditions in the watersheds in the Sarasota County study are similar to those in this watershed (i.e., similar soil and groundwater conditions). As alluded to in the response above, the hydrogeologic conditions in the Mosquito Lagoon watershed and Blue Spring springshed are significantly different.
Figure 8-1 (now 9-1): What are the main factors for the fluctuations?
Response: Rainfall is by far the main factor for the fluctuations.
General comment: Is it accurate that ENR 3 has no septic contribution?
Response: Yes. There a no known septic systems in ENR 3.
General comment: How does the model account for the fact that prior to ~1970, septic tanks were installed without permits, meaning there are no records to identify their location?
Response: The presence of septic tanks did not rely on permitting. It relied on a knowledge of what is sewered and a detailed knowledge by Jeff Sulzbach and Chip Schelble with DOH of what properties are still served by septic systems. Many of the septic systems in the model are pre-1970.
General comment: The watershed model considers nutrients entering Mosquito Lagoon via stormwater, septic, and baseflow. How/where is internal loading (existing muck deposits) considered?
Response: Internal loading is considered in the receiving water modeling performed by Janicki Environmental as a part of this project. Findings on internal loading will be provided in a separate report.
General comment: Would you explain why the Theissen Boundaries in Figure 2.1 extend as far laterally as they do in the Figure?
Response: The extents are arbitrary. We originally had them truncated at the watershed boundary, but they were not very noticeable at those extents.
General comment: Does the model capture rainfall pulse events (i.e. summer tropical storms/‌hurricanes, winter storms)? Is the significance of a strong and/or prolonged rain event relevant to the model? For example, if rainfall is 50 in/yr, does it matter how that rainfall is distributed throughout the 12-months of the year? Are you using an annual average rainfall, or monthly rainfall amounts in the model?
Response: We used daily rainfall for the gauges discussed in the report, so the model captures whatever pulses were recorded at those gauges. With respect to the Lagoon, it does not likely make a large difference for how the rainfall is distributed over any given day. It would make a difference at a monthly or annual time scale.
General comment: Who maintains baffle boxes to ensure they are working and providing treatment?
Response: The baffle boxes are maintained by the Cities and County.
General comment: Do Tampa Bay and Volusia County have equivalent reuse volumes?
Response: We do not have the data to make that direct comparison, but it is likely that reuse rates are similar between the two.
General comment: Table 6-2, Monthly Flow Concentrations: Where values are not available, the codes explain the reason for missing data. In how many cases were data not available?
Response: We are assuming this comment pertains to Section 6-2 since there is not a Table 6-2. We do not have the statistics for the number of missing points, but it was relatively small (<10 percent).
General comment: A septic failure rate of 8% was used. How was "failure" defined? If a fully functioning conventional septic tank has only ~30% nitrate removal, shouldn't most if not all septic systems within 1,000 feet of Mosquito Lagoon be considered failing?
Response: Failure as used in this context was described earlier in this document.
General comment: How is BOD calculated? Should nutrients and BOD have an inverse relationship?
Response: We are not sure of the context of this comment, but BOD procedures are well documented. We would not necessarily expect an inverse relationship between BOD and nutrients. If anything, we might expect them to have more of a positive correlation.
General comment: For clarification, the report should explain that high direct runoff in ENR 3 is due to Haulover Canal.
Response: In the context of this report, flow from Haulover Canal would not be considered direct runoff. Direct runoff would only come from a land surface. Fluxes with Haulover Canal are considered in the work being performed by Janicki Environmental.
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